ABSTRACT
Fresh water fisheries of India are of utmost national importance in augmenting the country's food resources and as material for scientific study. Reservoir ecosystems have been recognized for their great potential for fish production. At the present level of management, the average fish yield of Indian reservoirs is only between 10-16kg/hectare/year (Jhingran, 1991) .
Salmostoma fishes are included in the Class Cypriniformes and Family Cyprinidae (Jayaram et al., 1982; Talwar and Jhingran, 1991) . Ten species of Salmostoma are found in Indian freshwaters, of which Salmostoma untrahi, a small fish is one of the dominant species in the Bhadra reservoir of Karnataka. They generally occur in large numbers and yield valuable minor fisheries in certain areas. Most of them take baits and are therefore popular with anglers. The dried fish of S. untrahi is used in poultry, in addition to human consumption. The cost of this fish is much cheaper than other freshwater fishes. Yet, no detailed work has been carried out on the biology of this species in the Malnad region of Karnataka. This paper deals with the age and growth of this species along the backwater of Bhadra reservoir region.
MATERIALS AND METHODS
A total of 1432 fishes were examined under the study and 37 to 97 specimens of S. untrahi were collected using gill nets at monthly intervals from backwaters of Bhadra reservoir (13 0 42'N & 75 0 38'E), during the period from July 1999 to June 2001. Age and growth was studied by analysis of length frequency data (Petersen, 1891; Devaraj, 1983) . For analysis of size frequency distribution, the lengths were grouped into 5mm size categories (see Table. 1), and was converted to percentages, and represented as bar diagrams for each month. From the data on lengths at ages, the mean lengths at age 1,2,3 months were determined. These data formed the basis for calculation of growth rate as well as age of fish. Von- Bertalanffy's (1938) 
] was fitted using the age-length data, where L t -length at age 't', L ∞ -asymptotic length, t 0 -age at zero length and k -coefficient of catabolism. The growth parameters L ∞, k and t 0 were determined by the analytical method (Bagenal, 1955) and by Ford-Walford plot (Ford, 1933; Walford, 1946; Beverton & Holt, 1957) .
RESULTS

Distribution of length frequency data
Male and female fishes attained 128.89mm and 139.48mm at the end of first year and 117.89mm and 120.99mm at the end of second year respectively.
The frequency distribution of size classes both monthly and according to sex is shown in Images 1-4 w , respectively. In case of males, during 1999-2000, it was seen that in July and August unimodal distribution was observed at 98mm. In September only one mode was found at 93mm. In October two modes were observed at 93mm and 103mm respectively. In November, December and January one mode was found at 93mm, 98mm and 98mm respectively. In February one more mode was observed at 118mm. During March and April bimodal distribution each were noticed at 93, 118mm and 88, 98mm respectively. In May and June one mode was seen at 98mm (Image 1 w ).
For females during 1999-2000 one mode could be seen in July at 98mm. In August and September one mode each were recognized at 103mm respectively. In October and November again, one mode each was found at 108 and 98mm. In December three modes were noticed at 98, 108 and 118mm. In January one mode was seen at 108mm. In February three modes each could be traced at 108, 118 and 133mm respectively. Again bimodal distribution could be recognized during March at 103 and 113mm respectively. In April two modes each were noticed at 93 and 113mm. In May two modes each were noticed at 88 and 123mm. In June only one mode could be found at 98 mm (Image 2 w ).
It clear from Image 3 w that in males during 2000-01 it was observed that in July, August, September, October and November only one mode could be traced at 88mm. In December bimodal distribution could be recognized at 88 and 98mm respectively. While, in January and February one mode can be traced at 93mm. In March, April and May unimodal distribution could be observed at 98mm. Nevertheless, in June bimodes were found at 83 and 98mm.
Similarly, in females during July, August and September one mode could be recognized at 88mm. From October to February except December one mode could be noticed at 93mm. In March again unimode was found at 103mm. While, one mode was observed at 113mm during April. In May and June also unimode could be recognized at 98mm and inn December another mode was recorded at 118mm. Table 2 presents the mean length at monthly intervals and monthly growth rate for males and females obtained from scatter diagram of modes (Image 5 w ). The Von-Bertalanffy growth curve utilizing the growth parameters obtained by the analytical method are presented in Table 3 and 4 for male and female respectively. 
Growth Equation
1999-2000
Graphical method Analytical method
The growth equation of S. untrahi was fitted for mean length age data obtained by scatter diagram using analytical and graphical method. The growth rates recorded showed a declining trend with the passage of time. The growth rates were faster during the monsoon season. In males, during 1999-2000 growth rate in the first and second month was found to be 21mm and 23mm respectively. From third month onwards the growth rate gradually decreased and reached 8mm in the seventh month. In eighth and ninth months the rate of growth was constant i.e., at 6mm. From tenth month onwards the growth rate gradually decreased and reached as low as 2mm in the twelfth month. Similarly, in females the rate of growth in the first and second months was found to be 19mm and 24mm. From third month onwards growth rate gradually decreased and reached to 9mm in the seventh month. In eighth month the rate was increased to 10mm and again decreased and reached 5mm in the tenth month and further increased to 6mm in the eleventh month and reached lower rate in the twelfth month (3 mm).
In males during 2000-01 the growth rate in the first month was found to be 19mm and 22mm during second month. In the third month growth it reduced to 14mm. The growth rate reduced to 12mm in the fourth month. Thereafter, it gradually decreased and reached 10mm during the sixth month. From seventh to ninth months, the growth rate was constant. During the tenth month, rate of growth was found to be 5mm and in the eleventh and twelfth month the rate reached to 4mm. Similarly, in females the rate of growth in the first month was 16mm and reached 19mm in the second month. From third month onwards, growth decreased and reached 8mm in the seventh month. In the eighth month, the growth rate again increased to 9mm and further decreased to 7mm and 4mm in the ninth and tenth months respectively. In the eleventh month again growth rate further increased to 5mm and later reached a low as 3mm in the twelfth month.
Von-Bertalanffy's growth equation has been found to be useful in describing adequately the growth functions of many fishes (Beverton & Holt, 1957) . The expected length obtained by Von-Bertalanffy's growth equation and growth parameters obtained by least square method and graphical method were found to be in good agreement. The asymptotic length obtained (L ∞ ) in the present study is more than the length maxima (Lmax) recorded. From this it seems probable that the life span of Salmostoma untrahi vary between 1-2 years.
DISCUSSION
As reported above, there was an inverse relationship in growth rate as a function of age. This may probably be due to the fact that the growth is dependent on food quality and quantity, population density and other environmental factors. The influence of all these factors is believed to have a role in the results obtained in the present study.
From general pattern of distribution, it may be inferred that S. untrahi in the Bhadra reservoir grows rapidly in '0' year and first year. This differential growth rate of S. untrahi obeys the growth laws of Medawar (1945) . Ramakrishnaiah (1972) studied the age and growth of Hilsa ilisha from Chilka lake and found that during zero, one-year and two-year old fish attain 162, 237 and 387mm size respectively. The average monthly growth rate of the species was 20 and 13mm during first and second years respectively.
In S. untrahi the females grow faster than the males in both the years. The higher growth recorded coincided with the early attainment of maturity in females, unlike in males. Similar observations were reported by Brown (1957) and Johar (1981) . However, a slow growth rate was observed after the attainment of maturity in both the sexes. This can be attributed to the continuous recruitment of small juveniles into fishing grounds which may influence the growth rate of adults (Moffett, 1965; Dall et al., 1990 ).
As reported above, there was an inverse relationship in growth rate as a function of age. This may probably be due to the fact that, fishes growth is dependent on sex and size of the animal or geographical (Rao, 1969a,b) and, quality and quantity of food, light, temperature and population density (Dall et al., 1990) . The influence of all these factors is believed to have a role in the results obtained in the current study. The growth curves fitted by Von-Bertalanffy's model are in close agreement with the observed ones. This confirms to the typical growth pattern of sigmoidal or S-shaped growth form (Dall et al., 1990) .
For most of the fishes growth is a continuous process, though generally with fluctuating velocity. Brown (1957) described that the growth in size occurs during fry and juvenile periods but the adult animal generally does not grow larger and the senile animal may even shrink and shows progressive loss of faculties. The present findings confirm the opinion of Brown (1957) and Johar (1981) that the average specific growth decreases after the onset of sexual maturity and age in most fishes.
The present study is in close agreement with the views of above workers that the growth is retarded among the older fishes. Similar observations were presented by Natarajan and Jhingran (1963) in Catla catla. The asymptotic length (L∞) obtained in the present study is more than the length maxima (Lmax) recorded. From this it seems probable that the life span of S. untrahi vary between 1-2 years. Males and female fishes were found to achieve 117.89mm and 120.99mm at the end of first year; 128.89mm and 139.48mm at the end of second year, respectively. The values observed are in complete agreement with observations of Ramamurthy et al. (1975) .
However, growth curves based on the parameters like K and L ∞ are extremely variable within species (Pauly et al., 1984; Longhurst & Pauly, 1987) . Thus, as per Dall et al. (1990) growth parameters of species and locations are not directly comparable. The same holds good in the present investigation also. Hence, all the results obtained here, in this study should be viewed taking into consideration, the population structure, sampling criteria and problems associated with parameterization of growth curves. 
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